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2^3^>:el ^1J17> 5g^S.JEL^M: 3* NRZ ^lS7> RZ w}^ >fl ^o_3.*l 

^#S.J=£-4H| alH?i #^^cf^ ^ojcf. ^aflo] 3g^-s.c «aV ^> 7l#o] # 

4. 



£ 1 
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^S-sH ^ 13-^ *i#«o v ^ ^ {Method and apparatus for reducing 

system impairments caused by polarization effects} 



Aj^efl 12}-!- #o}7l £ <y ^Al^]^ tij-^o^ ^vfl 7fls ^ ^3E; 

£ 2^ £ °d ^HH 4^ 7^2] ^3£; 

£ 3^ £- -frM-i- °g#*>7l ^JE; . 

£ 4^r 51 33-1 -&3^^<M *l~f-^r£*l wpf^ ^^tl ^A]7^£ t M-Ef 

51 6^ 51 3^1 ^^<HH ^^E^o^ofl tcfS. ^^£31 JSL^^r HHfl 

Vfl 71)^ ^51; £ 
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[^o} ^ ltL v A^] 

<10> ^ M}-^ ^ti_V^O.S y o V ^ ^ #*H1 510^^ JL^j, ^A] Al^EfloflA-^ 

<11> ^A] A)A,Ejo] ^^^ £7 f ^7}S)JL ^7]^7\ ^U-ofl tcj-B^ ^^-Jl^S. <?]*fl 

^ ^-g; X^fl^ lL<y AsL tfl^ZL Sir}. ^ W-o] 

^7>^ ^-B- ^7l(EDFA: Erbium-doped fiber amplifier)* <>l-g-tr #-§-^1 D oHl^^ 

3Q^-o|^o]s. (PDG : polarization- dependent gain)2f ^^-^^^ (PDL: 
polarization-dependent loss)S ^HS. tfl ^^}7\ M-flB r *H X\^z$o) ^^-o] ^jz^j-Tfl 

^ltr^°l olEitlr -g-^^r ^^£)^r ^^£(D0P: degree of 

polarization)!- 7fl^€ ^ SU^l nfl^c-ll ^^HH a]Jt o] ^ 

3^1-^ (scrambling) « 0 >^ ^.^^o_ s ^o>^^^ ^cf . ^IM", ^ ^^^^ 

polarization-mode di spersion)°fl ^ tr 1r7 r X|;7]tf. n^e)-^ f ^ji^ #7}a) ^-f-^ a] 
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<12> o}ofl cfl^ ^jJL^ol:^ #^o^ ^ 7 fl^J± WO 01/65733^1 7flA]£ 71^]^, 

^-fr olMfeil, °lr €^\E.= £-4H| o]*). cg^o. ^ #o^-^ 7l^-°># ^^*>7] nfl-g-ofl 
^^-JL^I o^fj- ^-A]J:^ IS}- ^-§^0.3. ^*>7H1 ^W^. ^5L=£- 

A>ofl o]«V J£ o[i]e} jg^c -g-*fl ^-g- 7fl ^ ^ oirf^ # 

a]:^ Is}- &*ll» *M*Hir ell 3* Jl^H ^^1^. 

#A]Jr ^"£^1 ^MM*1 8^J1 S.*l3j ^#JE ojs.^- <g-g- + 7l 

<14> Mj-^o} x^s 71^3 ^Mlfe, «^\E.2=£-<iH| ^|«fl^i D0P7> ^7}t}^ Jl-^ JLS 

e}*H*H ^ D0P# ^ ^Si-cHl ^ ^l* 



7]^^ SMI* ^*>7l Al^efl <gs}- 7^^^, HH}^ * 

^1^1] t^Hfr a}^ 7i^>7l ^tb 3-2.^, Aj-71 ^Md3>1M£| ^JE-JE.^-*}-^- J5L 
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^}7] ^«fl ^-tl^H t^llt tb l-HH ¥7flS] A^ ^^b ^^-g" 

7^1 #J=^ *f|i ^Tjlaf; ^-7] ^*i*b ^^^1- ^ tb A oM ^S.^ 

H">€- o gA>Al7lJl ^ *b £^Mr ^A^ ^ o_ 

^-f ^ JL^» °l-g-<5H ^^-2-=^-^ 04 #711-1- 

<16> ^-tgoj oj ^a]*\)o\ aj-^ofl tc)-s^ ; Aj- 7 ) #7117]-: 

<17> (a) cflolB| Ajjrofl eqsn ^Sl^ afll Afl^l ^S7l» ol-g-^ ^.g. NRZ Ajjr 

3. £^*Hr #31 2}-; 

<18> (b) 4 V 7l 0)1 o] E| ^-71 2}-^ #-!=- 4L3lS ^^Sl^ ^12 AIM #3E:7ll- o] -g- 

*H A o v 7l NRZ ^Jll- RZ ^IJLS #S*1-^ #7fl fif; 
<19> (c) #7l c-flojEi Ajj^ i~ 7 jcq 30~70%^1 Sfl^>^ -R-lWcr ^aHI 

A oM RZ ^JS» 7l^ ^^ofl 45£ ^£5. ^A>A]^ tb ^ ^"71 Cfl o] E-l Aljro} ^^o) 

30-70% #^ Al^Al7l^ #7ll<y ^-i- s^o s fVcf. 
<20> ol nfl, Aj- 7 j ( c ) #71H1A-1 Aj-7] ^f-^^5L^^ ^ ^7>7> ^-fMl^-fKl %o) ti > 

<21> £ «V^o] AjAHl^ yj-^ofl # ; AJ-7I #711 7>: 

<22> ( a ) c-flolEi Al^cfl ^efl ^-f^^ Xl]7l ^2:711- ol-g-^o^ ^ £ 

55fr #7fl<2}-; 
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-^-71 NRZ ^15:*, tb a]B^ 30-70% ^^^r ^^S. #3i^fe ^TjlS. o] 

<24> a ^Hl^ «o V ^°fl A o V 7l ^1 ^TlHH, A]^^ 2} 

^ tb^ ^i^- ^ ^-8: 7>*U q-tH.^l cf^ ^-^^g. 

^ Cf€- ^1S7> <£^3^r ?H 4^^*1-4. 

<25> O] ^^- ( Aj- 7 | *fll ^7jl7>: 

<26> ( a ) c-lHEi AlJiofl d)«q *tfl M)7] ^S7l# ol-g-*}a} #^-g- NRZ ^]Jl 

<27> (b) ^>7l C-flolEi AljLSf -§-7] 3)-^ #J=- ^Jl£ ^3 XT ^2 4 7] ^S7l» o] -g- 

«H A o v 7l NRZ ^1^1- RZ ^S^b ^Tfl 2^- ; 

<28> (c) ^"71 ^sK- A]Jro] ^avofl sfl^}^ ^^2)- SE^ ^^sl-S. ^£l^ ^ ^ 

H^-ir&l^r ^l-§-*}^, ^"71 RZ ^IJL^ z| o]^ olH7> ^ s ^ ^ ^^VEfl# 7H£^ *1 

<29> (d) A o v 7l cflolE^ -tlJLS] ^7\°\ 30-70%^ n x}^^*\<£^r -ft-^R^ 

^M-ofl, ^-71 (c) w^Al^l 7J- ajHtS ^^^S^ RZ ^IJLl- ^ W1S7]- 2.^ 71^ 

^ ^-71 c-flojE^ a]s ^7lsl 30-70% ^ ^1^^171^ cfTflS. o]=<>|^, *V u]h tflofl^i ^ 
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7fl^ #%Sr ^jofl 7}*}^, ZL ^ 3Q^« - §>M-^ Ol^ tilHSf 7MJI, 

4^- $ €^€-^r tilcfl^ s$#£ 7}x]sm *}±r *\*r 

<3i> 

<32> cfloi^^idfl o^sfl *|-^£H, #71 #€0-5.-^^ NRZ ^IsS. !£S*Rr *Hl M] 

71 ^2:71^-; 

<33> #7l C-flolEi <0Jr<^ ^-71^ #-!=- ^^Hr Aljr^. _ Aj- 7 1 ^2:^ NRZ RZ 

*±3L3- »12 ^7l ^2:7131-; 

<34> #7l #-!=- A]S£1 ^ti_V^ ^3}^!- 7 }7)b ^IJlS. ^^H, #71 RZ ^IJL* 4 

tiis7> a-is. ^^1*1 7M£^ ^£ 4^°!^^ ^h^bi^; 

<35> Aj- 7 ] ^ ia^f^^ Al^o] ^^"Wj-^ol x}Al£l ^^ofl 45£ Zl-^S. #BflS 

<36> aj-71 ^ ^H^l-e]^ ^^f-B-^l^-B-^ <4°H ifl*l*H ^H^lr^ ^l^^l 

^^ a o V ^# S^Rr ^il^ ^^"2:^71^ ol^^^l ^t>l*Hr ^SilS *lcf. 

<37> ^^9] t}^ ^AHHl n}-=, 3a#jL-4oll 7-1 # #*1^: 

<38> ^sl-; 

<39> C-llolEiAl^^ oJ*fl , Aj- 7l ^C^w^o] NRZ AlJrS. ^^>^ ^ 1 *]} 

7) ^S7lsq-; 

<40> #7] CflojEi -§-713^ ^#SH, # 7 ] NRZ RZ 

^SLS >£2SRr *fl2 M] 7l ^_3z7}Q\; 
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<4i> #7l RZ ^^-wj-^o] 7.}*}°) ^^ofl 45£ z^-^s. 2^=1 #3)5. 

<42> ^-7] ^12 ^7] ^S7l^ ^^-^1^ 0.0^ ^ ^ ^ ^ AlJro) jg^- 

2^*Hr ^^1^ ^2i^.7)S. o}^-o]*\ ^Al^ ^-ti^Hr ^^jog. ^Vcf. 

<43> M- ^tgo] t£ Cf^ ^Al^jol] rtf^, ^%jL3f<>ll 21*1: T^efl <g^.o^ ^ x^l^; 

<44> ^-^3^; 

<45> C-flolE^Jloll ^^H, #7l ^^.S-^-E^ #53^ NRZ ^llS ^2:^ afll >*fl 

71 ^^71^; 

<46> ^-71 t-HolEi ^712}-^ ^-^5]^, #7] ^3:^ NRZ ^ 

«1H ^ 7^ ^2)^ 7}7l£^ 3|#^2:SRr ^% i3^tei2]-; 

<47> AV 7 1 3g^- ^^-^ NRZ ^ISS] ^^-tiV^t^ S^*>^ ^^-^^71 ; 

<48> sL oj -O^ ^«l*Kr ^.g- ^)o S *Vcf. 

<50> 5L l£- ^#£.JE.^ 31 H^JI ^^^^ S.^- ^Jl-CH £R> 

#o]7l ^tr *J ^*H1^ y o^^ ^3* M-Ef^H 7fl^^ ^Hojiq.. 

°1 ^^H^r, #^0} ^^i-I- ^±.3^7) ^Al^ofl^ NRZ(Non Return to Zero) 

• AlJro} *V «1H ^«1H a^jl ^^tr 7>x]^ ^7fl^ ^-^-o.^ i~PrS^. ^r^M , 

A x (£&^ B x )^ A y (HL^r By)^ *\3. ^3i*V ^^Efll- 7^71) €4. HL*h A x $r B x ^l 3#<>1 ^ 
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^\SX^. °1 ^fl, A x 5f B x ^ ^^-ol ^-cfTg, ^^-S.^.^(Polarization Mode Dispersion)* ^ 
^S.(110)# ^^-S.H^V* 3<H, A x sf A y 7> -f-^-^ B x i4 

nelM-, ^3 y o^°fl^4 °1^ ^-o] ^^ = ^-A>oil o)*fl -f-g-oi ^s. «>cfl^ 

^«fl t^Rr «1B ^ 0^7] <fl«fl ^ ^^^7] (100)* ^ 

^$L±= ^IJl^-Ol A X (S^ B x )^ ^ ^ #%^°\) Ay(i&^ By)^ ^ 

A>^>£^- *>^Cf. tCfeM, # #^3. ^Vofl^ ^^-S.c^.^ ^o. ^ o_ Ax (cr^ Bx )^ Ay(££ 

^ B y )7> ^^iTfl si o] NRZ -i!JL7} RZ(Return to Zero) ^}JLS ^^c}. "o^^r 

^.EJE^-tH °\*V a]B ^ 7>^# ^ <r &* ^ <^W5f NRZ RZ £ 

^Aj^cLS £#2. = ^ 7^ SL*)e\ 7^^^!^. tr^, ^5.(110)1- ^ 

*rtr ^Stt #«f^( optical tap; 120)^1 ^*fl 1^7} £-7l5H 2.1.^ (130 Hi 2)^ 3-^\ 
^1^4. 2.1^^ t-flolEi^ *lH*ll ^(control channel; 140)* -f-Sfl *)H ^-(150)oll 
^, ^1^-^(150)^1 £1*11 7.}^ ^fe^7l(100)7> ^ol^i^-. 

JE 2^ ^^1 <£J ^AHlofl oj-^. ^1, s-trl #a]c^ 7 fl5f3 ^^olcl-. £ 2 * # 

2i^, ell°l7-l 4°1 -2-^.(200)^ dHE-lAlJrofl o)$\ ^-g-S}^ ^fll ^7l^S7l 

(intensity modulator; 210H1 ^1*11 NRZ llsS. ^S^t}. ^1^^ ^)°)^\ ^-7} 

2)-^ ^r^Hr (clock frequency) ^lli t 1 ^^ *fl2 ^71^^71(220)^1 ^ sfl 4^1 tg^S) 

°i RZ ^IS^. * r ^<=r. °1 RZ ^Js^r, ^ ^Issl ^aJrSl ^^HHhalf clock frequency)* A 
*l^r ^IJlS. ^^sl^ ^a.^*sl (230)^1 2)*$- A 91^ alH7> 7} A 
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(240H1 ^*fl €H-fc*13hS-fr- (polarization maintaining fiber; PMF; 250)2] 45£ zj- 

^"BflS £#-M#^-fr(250Hl <yA>^cf. Ag^-fM^ -6"(250)^ ^ $ 

5. 3£r -frJ^* °^^}7} ^tb M^W. 

A}2 M}7] ^2:71(210, 220)sf €3r ^3^1-^(230)1- ^*M £|*b HH^i Ajjr, #4=- ^s). 

^ Ajjr ^tiV ^ Alif ^*fl A>-g-5l^ sflBj ^^71(300), ^5f^ £-«fl 

7l(frequency divider; 310), <£7l (320)7} JEAl£|8c|-. j£tb, -£ 1^ 1*> ^#2.= ^: 

^l-(PMD)^- 7>^1 ^^(no)l- S.A}^7l ^«fl 1*} PMD °lll-elM^(260)# ^.^^^ , <*M 
A i M-^r a]Jl7}- ^1 71(270 HI 1:^7M1 *tn\- o}^-^\ ^Ai«-^ 7 ] (communication analyzer; 
280)£f ^^^71(290)^1 ^§1] S^tf. 

^ ^tg^o} ^tf. -fAi, eflo]7i cfol 0.^(200)5] #^ 

^ *fll AIM ^S7l(210)^l ^*fl 10Gb/s^ NRZ'^iL(PRBS(Pseudo Random Binary Signal): 2 31 
-1))^ ^S^t}. °1 lOGb/s NRZ ^Jl^ A]2 4M >£2:7l(220Hl ^sfl RZ ^ZLS. ^^r^nf. o] 
°i a-| , o] rz e}-§- 
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M_£Hti°m(LiNb0 3 ) i^^l-ei (230)^1 ^*fl z| <*}^ «]B7f ^3. 

^ £ ^^HH^r, afll ^ *fl2 >Hl7l ^2:71(210, 220) 5. >H LiNb0 3 5]^^i7]t o] 

€3" iH^f^^ -tlJL^ ^^-S^ 71(240)1- 7^ ^#-fr^#^-fr(PMF; 

250 HI 45£ ^a>5]o^ zv alH7> ^- 7fl^ ^ tr^r # ti] 

^ aI^o] ^^l^-£7> ^aj-^o] NRZ ^S. 

2f ^JE^- *>7l ^sfl ^-fr^l^-R-sJ ^>-.^ £ ^^(dgd: differential group delay)&M 
34ps7> 5)5^ <5>S!^. ^^^1^^(250)1- 7^ a]^^ ^a]^ ^^-^ 5LA> 
-g- 1*} PMD ^H-efl^Ei (260)2] ^^ofl ^^]^y] ^tr ^S^l (100)1- 7i*H l*r PMD <H1 
1-ell <>1BK260)3. 1*> PMD <«efl °] (260)1- ^g-sftr ^IJl^t ^ 71(270 H *<H# 

3r G >*&i *^1^7l(280)2f ^#-g-^7l(290H ^^fl ^-Ajsq ^ i*> ^SJE.^- 

^>-§- ^ #^15:^ ^#51(wlH ^lei^ol i 0 -9<y T^ofl ^)2f ^^£1- ^*r°J 

£ 4 ifl*l 6^1 M-^Sicf. 
< 54 > £ 4 ^ ^-^.^ £ ^]oi^( DGD )^- 0 PS 6\]*\ I20ps?r*l w}^^ 7}&*\ n^^S.* 

H^t}. ^-^^^l^^o] ioGb/s 4!3i^ *V ^7l<y lOOps °l*r^ ^#-£7> ^tfl 

1.3dB ?H 7fl^J^# # ^ Sicf. o]^ o] o^fl NRZ A]^ 7 > RZ 

<55> £ 5^ <^ei 7H ^^r^l^SHH ai^o) ol.ol( e ye) SL°^ u)-^^ S^^cf. *r 

OpsH ^ ^l^Sl 6>o] 2.^o] o^til^o] NRZ -^JL^ 7]o) -f^^ # ^ 
5lcf. zle^M-, 50 PS ^ ^-f a]^7> RZ ^JlS. ^Qs)9X^. ^-Br^i, ^#S- 
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°1 100ps# ^o\?£ ^-f HS.2\ o\o) 7 } £1 J7 H]E^ ^ 71 71 A] ^ 

<56> £ 6^ <4-E ^#^51^ ZLHfl^oiq-. i^o} h o V 

'gt-'S U J-^S1 ^ -foil ^#SLJ=£-aH ^^SL* ^*>^cf. £ 6^- 

, ^Sflol jg^ Hjogo} ^ o. ^^^cg^ol ^7>^-o)l 4^ €^£7> 

70%*W ^7}^gr ^ ^ fltK ol^ ^ H ^«.^oH o^fl q-if-cH^l <= ^^«.ol ^sle. 

* 7g -f ^^rJE^oi^ ^0^0) Aljro] ^^£1- 25% o.^ § - 

<57> £ 7^ 2^£nHAj n Jo ^.^>7l 5]^ ^A]c}0- Ti^AlfJ -S. ^tg o] ^ S£a}°\}6\} 

€3* M-^vfl^ 7fl^ ^£olcf. £ 7-i- ^2:*}^, A x ^ B x ^ ^^-ol ^t}^. 
^ ^1^*>JI^ £ H £A]^ t.}<2j. ^Oj W ojav^ o.^ ^ol7> z]xl S£o_ 

€^-S^7] (100)1- ^<H, A X (£E^ B x )^r # ^^i^ ^ ^^Ml A y (SE^ By)^r m> 
<58> £8^£ 7ofl wJ-^-i- ^-^^71 £ 4-E- ^AHHl 4^. ^-^11- ufEf 
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2l*fl XI 1 ^l7l^7l(210)ofl £\t% NRZ ^IJlS. ^S^Cf. i£2^ ^JJL^ cflo]Bl ^IJL 

sq- ^7lSj-^ ^sHr ^!JL5. ^S^^r XI 2 Afl^l ^2:7] (220)X1 ^ «fl nfAl ^S5]<X RZ 

S y>^^. ol rz <dJL^, zl ^HHM #41 ^ ^2^ 7l(240)ofl 21*11 ^-fM^-Pr 
(250)2} ^^Xl 455. zj\5=3. 2:^ £#-Pr*l #^-?r(250)Xl ^^4. ^-Pr^l^ 

-°r(250)^ £#X1 S#3E *><X# ^A^ls-S, °H ^ *fl zj- HlB7> ^ 7fl2l ^^-g-o. 

<59> 5L 9^=7 £ 7X1 ^-^*>7l ^1^ ^ t'lsl £ ^ ^aHH nfs. 

q-B^-^fl 7fl^3 ^£oi4. £ 91- %v 2: ^ > eflo}^ cfoi^.c (200) o) ^ ^o]^ 

4]:£X1 ^1*11 XI 1 ^171^2:71(210) XI NRZ ^2^q-. ^2*1 cflol 

3 ^-71^ Ajjrjg. ^i)^ ^#>iH«gl-s1(230)X| 21*11 f_V «1H iflXH 

¥ 71121 ^3H3£-^g- ^]o\] 7}X£^ ^^-^2€iX-. <X^X1 ^^"^2^ NRZ ^1J121 ^^-^ 
■& #41 ^#2^71 (240) XI 21^11 2^^cf. 



^o. ol-q^ ( .g. ^r$o) 7l#^] A>a o V 1^1 Xl -X # £-°)XH -f-Aj-o} ^-g- 7 >^1 ^ofl ^ 

« 

71-^^ ^«X*>iX-. 



[^21 JL21-] 

IS}-* #2j ^ o}^ c^o], ^SJE^Hl o^A^ Ajjro] ^^£ 7 > CfAl ^7>s> 
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1] 

# # €^S€"8- ^ ^#^1 SJ^H^ ?)-^ ^-f li 

1- °1-§^H ^#S-EL-g-^<2] ^Xl^Hf- Xl2 #711; 

2] 

XU^Xl SH*!, ^"71 X| 1 ^7fl7>: 

(a) Z\)o]B] ^*fl ^^tt XI 1 ^71 ^S7l# o]-§-S}<*| NRZ ^2 

(b) ^"71 tflolEi ^71^-^ Al^S ^5]^ XI 2 ^171 ^2:711- o] -g- 
*H A o v 7l NRZ ^1J1» RZ ^IJLS. ^is}r ^Xl^; 
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(c) ^-7} e)HEl 41 :M ^7} 9] 30~70%ofl Sfl^fe ^Vf-S^rS*]^ -fr'iWb ^Hl 

^1 30-70% ^ *l<*Ul7l^- <a:7fl; 

°J 3* «Kf 7i#^. 

3] 

^2%H1 o^olA-1, ^-71 ( C ) ^TfloflA-] # 7l ^-^ £ ^<g o.^- ^ >7 ^ 0.0] 

4] 

^nHl Sl<H^, ^7} ^7fl7>: 

(a) C-flojE-l Ajjrofl c^fl Afl7l ^S7l# °)-%r?>\°l NRZ ^IJlS 

*H ^71 NRZ ^IJll-, *V tijB^l 30-70% 3g^-g- #3^fe #31 ; 

IQtt 5] 

^^£7} ^7><5>^r ^^l^>7l ^Sfl oi^ HIS ^ S^S" f- tV^ 

^iS. ^ 31^-g- 7H2 m^l *\3. 4€- ^S.-^ 4] 

2.7} ^ssl^ 3* ^ 7-l^-wj-^. 
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6] 

(a) cflolB| ^J^l ^Sfl ^--g-S)^ XI 1 Afl7l ^S7l» ol-g-^oj %Q<>\ #^-g; NRZ 

(b) #7l cflolE-1 ^71 ^^tt XI 2 ^171 ^S7l# o]-g- 
«H #7l NRZ RZ ^S*>^ ^Tjlsf; 

(c) #71 #-!=. ^^Hr ^olofl Sflt^Hf- ^tgsj. t^S^ ^ 

(d) #71 c-flo}E^ Al^^ ^ 7 )cq 30-70%^ Sfl^SRr ^^ £ ^^o. o.^-^ 
i*Hl, #7l (c) #3HH ^-^Al^l wlH^S ^^-^S^ RZ #Jll- A wlB7} S.^- 7]§ 
^^ofl 4551 ^51J1 ^A>5]£S. ^ z| win* t^l ^ ^^^0.5. 1+^ tt^ 
^ #71 DjlojE-1 XIJl ^712] 30-70% ^1^^171^ #7fl; 

M-^ alH^ 7Mn, cf^r # 91% ^Vtflfil 7}7j 

7] 

25-19 



t 

1020030021893 #^ 2004/3/5 

cflolE-lAlJ:<Hl o]*fl *}-^£H, ^o^heIS] #^ NRZ ^1^5. ^Ssfir *fll 

RZ ^IJLS. ^2t*}^ ^12 Afl 7} i£S7l<4; 

S^Hfr ^^"2:^71; 
5- ^l^Kr ^ ^lo S ^ Al^efl <g^cq 7^ 

8] 

^€4 ; 

CjHEiAljLofl o}§|) ^S)^ , ^1-71 #^0_^E^ NRZ ^IJLS. >HU All 

71 ^3:71^; 

A o V 7l o] Ei Al^Sf -^71 5}- 51 ^5}-^ Al^S. ^S^, ^>7l ^2:^ NRZ ^JLl" 

RZ ^IJI^. *£2^ ^12 M}7) &^7}2±; 

^71 RZ -tlJL^ 5a# u o v ^ 0 l 7.1-^1^ ^^ofl 45£ z|£^ 2^ #31 3. °g^>£l 

Til *M £M *4-E- *w* ^-^^171^ ^^-^1^-a-sf; 
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^- H o v W ^^Hr ^^S^7l; 

3. Ol-O^^l ^«l*Kr ?A^r ^ Al^Bfl ^5}-^ ^ 
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